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"Structure of Main Circuit of Power Converter" 

The following is an extract relevant to the present application. 

5 

Figure 3 shows shapes of a positive-side conductor 3, an AC-side conductor 4, and a 
negative-side conductor 5 shown in figure 1. Said positive-side conductor 3, AC-side 
conductor 4, and negative-side conductor 5 take a shape of a flat plate, and the respective 
conductors are provided with IGBT terminal volt holes 32, 42, 43, and 52 for volts for 

10 connection to IGBT modules 1 and 2. Further, for connection to an external circuit (not 
shown), the positive-side conductor 3, AC-side conductor 4, and the negative-side 
conductor 5 are provided with, in the upper portion, an output terminals 30, 40, and 50 
respectively, and they are formed in the same direction. In this case, when seen from the 
terminal surface of semiconductor modules 1 and 2, the output terminal 30 is arranged at the 

15 center of the positive-side conductor 3, the output terminal 40 is arranged at the right side of 
the AC-side conductor 4, and the output terminal 50 is arranged at the left side of the 
negative-side conductor 5. In addition, when the positive-side conductor 3, the AC-side 
conductor 4, and the negative-side conductor 5 are arranged in this order from the bottom up 
as shown in figure 1, it should be arranged so that the output terminals 30 of the 

20 positive-side conductor 3 and the output terminal 50 of the negative-side conductor 4 are 
adjacent to each other. Further, the output terminals 30, 40, and 50 are provided with holes 
for volt connection. 

Accordingly, in this embodiment, each of the positive-side conductor 3, the AC-side 
conductor 4, and the negative-side conductor 5 takes a shape of a flat plate and the 



conductors are arranged in parallel to each other, and thereby it is possible to greatly reduce 
the inductance of a main circuit compared to when the conventional long and thin wire is 
used. 
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(57) [S^l 

[8?*3MS:] '>^<it2i©IGBT ; ev ! ^-/i' 
I GBT^ev^-vU 2 <D:t$ -;/ ^iffi^t EflSmaKDjI® 

JKfiS-f-SS^afSHSw^iaKfllJglc:^^, IGBT* 

•✓ f =.-/ncjfit^^t ) jE(Ra3f*. ^eSfiij^f*. Afflux' . 
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yW^u^Si^ (PC) tiE8IE*WWjEffiS:«JlSti-S 
(NE) i:S(rEi£8ltflflR<OAffiSr««ti-5A«3«*t ' 

(no &&ffiw\zmm-tz&mmmm>bti:y , wie 

|fri2 2<B<D^fls^e^^.— /uco4S^(7?«iSrPC, PE, 

[ii*ii2] w*3fii^*5v^-c, jE{ri*#\ $:ffi,mm 20 

/kopu^^W (pc) tii:»ft«ag<0EffiSr^«Ei-5 30 

? (NE) i:lifriaB:«E«W<oAffiS:»ISS-f-S*«** 
WIB— v? a — /kd^S y*M=(- (P 

ifJfE2f@<75^#:^> ; ^— /uc^iST-WllSSrPC. PE, 
NC, NEW— yJKfcSJ: 5fc:K«Lfc»£\ fltfE^* 

XXf^ 5 y RI—:£|6]fflgEB e># 9 ffi Lt~M 

/uwau^^flS^- (PC) fcittSiE*a8WjE«iS:»ltti-5 



4$$! 2000-234 6 2 
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-T- (ne) tift&w.mnffi.<o&M*&m-fz&mm& 

k. WIS— ^CD^jgifc^v^ — (P 
E) J3itffl(llE«l*©*3K*:*^a— /KOaU^^iB-T- 
(NO SrS5SKfflH=»«i-f52««[ffll**|t*»?>**), tftfE 

HfJiE 2 jBOT^SM*-* vKDSSH^JKSr 2 n<D P C . 
PEiNC> NE. Sfctt, 23?iJWPC. PEiNE, 

«J:i!Ev^*T*^<Ki»#i2SE«E«!li»flcSrl9«b. ^w_k 
»«riE«!»«cS:R«i-5 r k k ir 

■r z> jEmmttw mm®* *atm# t &mmmft<o ta t> 
if^*-Yt'Mt£< 1 1 4 Stepwise u 

fc3 i/^l^fttt-fcot, WIE¥* 
/uSr 1 ti^t UT'J>4 < t tiEW- 2<@, *{R!ltc: 2<@« 
i^^ a -;Wx$ V ? km 2 <D*m.ft* i? 



( 

3 

y- K«f S:Sat5l 1 SfFI5^2 
[if *Jg 1 0 ] m*T% 9 kiSs^T, iewj*^:, 

mi c^^^sr^^ t&2(D*mw.iiLm#&m-m 

it. 

&mVt. IE#Jj«ft, S«cffi1*ft, :fM0.'I*#\ 3?3co*|!g 

m&m&<Dm\z%m-tz> r t t^-sm^gi^ 

[ o 0 o 1 J 

[0002] 

1 6 0 3 7 5^»fiv^fls:/<— <$>WM 
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I*. 4$Bfi*P 7-131981 -§-<£$8. ^P^P 9-470 
3 6^&$R, ^¥6-3 2 7 2 6 6tm 
- 2 4 5 9 5 1 !®m¥- 6-3 8 5 0 7 #^$8*5 

10 — 7 0 1 8 4 k'\Z*eM<D8ffit>ijb 

1 cm\Z{gMVtim&te. ^IW^^^W 
^#5>^^5/!> i , 1 c mA^ 1 mmtn'KRtof ^i^ii, $ 

Sot, &-fUfe*#IBIWS:«K4-e (0H*.tf, 

30 -r5wt(4^lBg-C-fc5„ *7t. it#BS¥4— 1 3 3 6 6 9 
■§-^:$g*5i;t>*#^¥ ; 6-2 2 5 5 4 5 -^fgtrli, TO 

#BB¥6 — 2 2 5 5 4 5^fR{Ctt N ^ftF^lC^fflft-fe 
40 jggL7t^ (lOO^ft^v 5 ^.— /HCS^fflWJS^jJS 

\zti;Zb. m%i<o&< : &lixZ>m z f- (tKliSf) 
[000 3] 

50 &m&^\B&&mz&\?zj p^xvi&m&w 
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(0004] 

f£ * i? a -A- Sr 1 tB# t L T'> 4 <. <!: 2 ffiffi x. fc«*J 

-^W^^a-yKOn^^^S^ (pc) , 10 
•7- (PE) \ ffe^to^e-^^— /ucon u-^^*^- (n 
C) , (NE) <D-5iJ^/«c5«t5l-EfiU 

-A'tziEvvgra* £a«B!ii*{*\ jE{M*{*<ojk 

::f, SMJ*«^ 
w&SHfrJ: 9 om^JiS^Sr^n-pnPI— *iPitr^j*'-r.S 

mi-** ss.it. 2m<D*m&^i?~-^(oii%^-<Dmzp 20 

C. PE, NC, NEW— ?iJ(w/£-5 J: pdiagLfcii 

SrKflSU *<o±miZjEmmfr&®S-}-Zo 2<II 
O^igffc^-v^ — /K75i$^-<£>)d£ 2 jiJCDP C< PEtN 
NE, Sfcli. 2?iJ©PC 1 PEiNE, NCI:* 

SrSf L> Sfcli, *mft*ri?=-— Mzi£\,^Tm\zSk 30 

flE«?-SSSr@f«Oft$«>Wi:UT*f9ft»f» ifr9fttffc 
iotlfU WBS*«riE»T 9 ft »ffcM© 

5 v= » -A-co m-Sim+lz 5 Jff 9 ft If fc* 
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JBi*»fe*3©tf»|ffl«tt«#, SE8t«3W*©aj*4SHF«) 
SSflEffiS»ffS:BJib-CE«-t-5. Ht% JEW 

sacotiaifii^ w 

^flb, *ffi*«irT-Sr^«Efl!*(t:, EfWM*. ^3co<P 
*#J«^. ^SSEfM^rolp, ^3 

otBttti*; JEW**, «aE0HI*fl£. 
[0 0 0 51 

■MiW\(D2M<n I G B T^v?*— /KCjet^T. # 1 GBT 
$lxfc^-g-co^ft:co^0<J-efo5o 1 ti I GBT^y^ 
9. V^^^^>5 ; ev ! 3.— /UMi:»?fitt?)^5rLTV^„ 

m\zmm-rz>&. mos h?^^?*^-^, 

s^fls^e ^ —/ux i> mm <Dmf& tftzzt am ? * 
xi>t£\.\ 3 1-ijEmmtt. 4 ti&ffimm-fr. stt&imm- 
6~9ii*"^h, i 6~i 3tt*B^^— ^-ea> 

5o IGBT : e^a-/i'l©3l/?^« : fS:PC > 
•y^WSrPEtttS. IpMKH- I G B T^e v?^.— /u 2 
cO=U^^ffi^-, ^Zvfi&^&^tl^tlNC. NEt 

[0006] B2li, Si 1 ©!£6fc«?«K*ht1--5 BSSEI 

m.mu<DiEmt i.gbti^pc^, $tif»4 

llH^L&V^^ffi^Jjffi^f-i I GBT 1 coiST-P E<b I 
GBT2C»Si L NCSr > rftflJSgffcSttia^LftVMimm 
1©*S i I G B T 2 coJS^-N E Sr^-T-S. 

[ 0 0 0 7 ] El 1 Idfci^T, M'K-t. I GBTT-ya- 
/H *3±t>'2lw5av^Wjg($:^T®. iaV^£±Jf irlfc 

t^ct tr-r So 111 1 xi-i.- mTmizjEmmtt 3 sria 

L. ^het^^-tlO^LtlGBT^v 5 
a-;H«iSf PCl:itt5 0 *HJ£^®T-I*, ^w- 
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i:iE«»#3Sr««W^«jBti"5i:*«w. :EftiJ*$tt:3£ 

4 «rE«i-«. ^<om-&, iEw&m»3h& 

mwmtt 4 <oian*<7?WPHH:sS/u h 6 <om<oM ^H* 

tt, ^h7ioJ:OW^-ti l^ttlGBT 
tfl 25r^UT I GBTf^- 2 COffi^N C tC, 10 

— U~ 1 3 ^tt I GBT : e^^-/U2iOS : F-NEl:l 

t>* few*- jE«W«: 3 , ^SEffiO** 4 , AfliJ***: 5 <h IE $ 
««*4. jE«3W*:3i:ia«brt>^<ra«0>f 20 
mfico^iNiEffl^3^Ifigi-5r.<b^J: 9, AM^ft 

[0 0 0 8] 1 1 <DiE®mi£ 3 5 &ffiM^&4 a ^fflffl 

BTS^^h?t3 2. 4 2, 4 3. 5 2£rf£H 5 ft 1 30 
i kfcmW 5 HttM;ftBS^ 5 O SrKU ^tt^ttfg]— ^^1 

ig^bflt, m^^T-3 o»jEffiyytt3<p** fc:» m 

^^T-4 0 ^^atfiy^4^f[J(^ N 5 0^1 

.«W*3 t^«**4 0UASf 3 0,5 OjMd±lS 
*S±5^|Ei-5. ^\..^f^^ffi^3 0,„4 40 

[000 9] C O J: 3 frigate £ 9, jfclllfe^flg-m. 
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**j««J»T?tt, ¥*tt<0#**3* 4. 5^tb^^T- 
3 0, 4 0, SO^^ftltlGBT^ya-yui, 2 

te, *^<— *M o-l 2^flSSSrW»UTm«l6»^ 
[0 0 10] El 4 1*, *^MO^2cr>HJS^fl8S:^:i~ 0 

H4m #J®Eioftk^^^i]^4(o^&^^ 0 r. 

r ~C, 0^ IT V V 3 *3 ct UAftWff 5 co^ 

tttt* Bl3^i-t<Oi:H«l"CfcSo I34(w^-rJ:5 
ic:, *3616?Kl»-ett. jE«**3i:2*«t«S»*4S:IR]C 

4oaa^^ j ?-4 onmm<v^m (fc^^it E4ittR 

m& 5 tt JifiO ffi L T ^ 3 co K L , ^ijfLft'J?!* 4 69^- 
*-+ft^<45, <tbA/Ji2eSIEftl**4 0«S^S:E 

mmX2bZ> 0 ^fc, **Jfe^tC*5V>Tt, ^5 COT 

m i ^ xum 2 (omMmmx^i i gbt^^^^i , 
2 ztcxjjfaiz^ whm%<D=i xsttm^. 

fi, I GBT^ya-/HC0^l-^^^iffiOi N ^ ^ 
y^SrElfficofct^EL, ^coSfficoTt- I GBT^v^^ 

■T5 (-cotftBJ-e, ±T*SiS?fc*oTt>, PJ^O 

Writes pTllB-efcS. ) o IE«**3 iSS««»*4ttlR] 
DJBI^fcO. -t^>±Ji^«3|*5*:Eltr6 0 ^^i; 
3l:«l*LTt>>f ^^^^ v^^lSSt^pISB-Cfc-So El 
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10012] H6I1, **M^fB4<OHlS«ffl-C*>0, 

3^2 is^^m.ti&i&?&^<Di§mm&^-to (a) 122 

u-<yu«**SHi<o±lH]K«ig^>±ffiH, (b) , 
(c) tt-t<O«0ffi|g-CfcSo HEUwHu , uts, vte. 
Wffi(7)3ffi^.I GBT^v^a- yWSrfc— h^Dy^l 
oilrKBU 7 -< yu* n v-fr 7 l fc^ir^kggoo 

IGBT^ya-yUl, 2 fiV^-ftLt> 1 oc^^e 

5 t-t^«tt*«Sr*-r. (c) K 

flc 3 , &i&mi& 5t7^;^3 ^MEMIffr 7 2, 20 

IGBT^^^H, 2#*£Lfcf!&£?fraU IG 
[0013] jEAl&tt 3 , zztifammfc 4 , Affifi 

^ 5 cnftm&m 7 \z^-r 0 jE9m»3<nmmz&* m 

7£<Dm£CD* V y h 3 S t I GBT^y^-./H 
«IGBT«?S3 5^(t^ 0 HlMfaO 
ttjEffil*»3<7>**^K«i-5o X8IE«*ff4<7>4B««c 30 
iix Sf^co^^cr)^ Jl y h4 s t I GBT^^-/i/ 
1, 2 £lg$c-r3 I GBT$^F-£[5 4 8 a , 4 8 b SrlStt 
5 Q *fc. I±S^*^4 0f±*j»««W*4O*^E«i- 

I GBT^^-^2 £S^-f 3 I GBT^5 5 £ 

IfSwttCtt). B3 f Sr^L, IGBTS^33 5 • 
«rW3 f <7>5fe^Rlt« 0 tit, ^Offi^g|53 5 ii^Vu 
h 6 a — c J: 9 I G BT^Va-yU 1 £>n 1^**88^ 40 
C K C 2, C 3 k«*W2ltf««»^«»i-* 0 
■««flc4tt, *V y h4 s S:K*tfc««BJ«:»f9fttf6C 
^(a^ »4 f eMt, IGBTl8^4 8a, 4 
8 b £Jffl4 f tf>$te»wKtfS. tLT, IGBT4H J FSB4 
8 a JIaKA- h7a- ciw«t«9 I GBT^y^-zH (O^ 
V7«^EK E2, E3itftft&i;««Wi:S« 
U IGBT^S48b(^>h8a-c(a^)IG 
BT ; ev?a-/U2^='l/^^^CK C.2, C3i:l 
*ttXUW«»ir««i-S Q Ml 4 f <7>S!SttEffi|*(t:3 
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5wti:45o jEffiO^($3 <h^ffla^4 0P B t 3tc^$6a 
«1 4£rR®^5o £ttBM*5«:, ^ y y h 5 SS:K«t 
fc«SSBS:Sf 9 ft if 6^t\zX 9, i5 f SrJgtfU IG 
BT^gC5 5 =Sr»5 f <D9c\Z&tfZ> 9 -t IT, r<£>$i 
^£15 5 5l*tfU- h9a-cl:i!} I GBT*^- 2 
<0^y**SHF-El. E2, E3t*«WXU««ttir 
«)Ki-5 0 P5 f Oi«SttX8t«l*#4 0]Hi4 f i9W 
<R/£-T5 0 Z.cotz.lb, Aftd»*5tt^SiEfiBaif*:4 i9 

5o 

t 0 0 1 4 ] *Hl£»Jfitt. Il, 12, 13 ^HJS^ 
SB Kit-* »CO^<0«r»S:*-rSo 

(1) IEffi!j2»^3. X«Effll**"4, A«*#5<B*«* 
<b«fflH£j^je<a«SO;*y ^/ h (3s~5s) fcRW\ 
rttSrST9tttf-5wi:{cJ:9^<OS$OP (3 f ~5 
f) SrTK/Si-So Wtf>itefc:tt* IGBT^^a- 
*<om*k ti/t> hfc J: otgftt S tf> «:R ft 

(2) jE{S0*flC3, XSIE«IW*4, ^{BJ*#5^«-«C* 
CQF^IS.Ji, 0f9ttW f e>JtfcW (3 f-5 f) (DJBS-eiH 
8U *TJHwE«W*3, **te««t«»flC4, *± 

(3) 'E«!l*#3<^Hl*jH?"tt^*^, &9ktt9M*4 09 

( 4 ) iEfflfl2»f*: 3 <!r SfSEffld** 4 coPo^*3 J: t/^^tffl^fr 
4 5 o.W^-tn^n««MK 14,15 

[OO 1 5] ±IE (1) (2) tr± 

tSli:^, «j«;Sr*>B<t:L, f^^-^fttsr 
i^pr«te4*. IEffly2»tt:3, %9Efll«(*:4. A 

W#5©*»#© I GBT*F-tt«lfc:tt. ^!) ^ h 3 
s, 4 s, 5 s Sr-ttt-enRftS^, miilGBTS 

5o ) . i^t«S:^7 v^ftti r i^lR"C*> 

5 0 ^5>*fc>f ^ # W<7 

P^g(5IS^3 f-*3->3 f — l tc«SK«8t*s«£n 
5o v V 3 s SrRWi^tJcJ:!). ^<0^ffiMM<0 
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ov^-ct>ra«-Cfc*o JUE (2) (3) is: J; 0 . 

v\ iS*w*±«©A«3W*5*5*tft<46. *Tii<7) 
jEffiiaK*: 3 -Ctt, tB*4»^ 30tIGB T«T-» 35^) 

5. Sbtw. lEffiiWfls: 3*>ttJ2>ffl^3 O 10 
£ 5 (OfflAS^- 5 0 *S0t 9 -&fc^r-Ci5« bT\^ 
I GBT^^a-zH fc b< J4 2 0^-T 

«*Aix#fcott^ »TJB^3M*<offi*«T-*r4 , *te 

E-T^r i^*JjRH:RIC-e*>S. — *\ 

* 4 *5 J: W*±JB 5 "t?J4, iEffl^ 3 tzjfc-* 

iiis (4) iz^v)^ mi. m2<ommmm<oxv 

tr, ^frBBSriB^SBK^fcAcosK/uh (6a~9c) 

[0016]B9lt *&W<Dm 5 ^>HlS««T?fc 9 , 
3 L"</l"f — <Oigffl0iJ*^i-o EI 9 "Ctt/ 

«H4-bfcv^ffl#tt*l^-C*>*. EI8tr % 3i/^> 

t210, 2 11 CO IE, A*5j:U«t>RMHft (P, N. 
C) ^63 u^u«ffioS*»r***fcW:-t^3Sfrat*Sr 
t5fM«ffit*5 (fib, H8W1WIGB 
TW3»J^to ) o 

[0 0 17] 3 u^uo^0K^^il6^oV^T0 8 id J; 

;^3y7 f yf2 1 1 aMeMfcSMKS*L5 0 7 >r /u* ' = 40 
^7>t2 1 0<OlEfiaoP^^baT N I GBT^e 

^zl— ;U2 0b 2 0 2. 2 0 3. 2 0 4«?lJCSt 
£;h,5 0 2 0 1 — 2 0 4 11 ^1*tlfcl2 6EI«. 

3 #fi£> 5 ffif&X* 

fo5 0 S5>«-, 7^^nyf>t2 10.21 imcD 
t'tt^C^b, H^7^Vt-K2 0 5/5UGB 
T ^ v'^l — 2 0U 2 0 2^11:, AfiVJ^ 9 V^y-f 
K 2 0 6 ^ I GBT : ev ; a-/U2 0 3 <b 2 0 4 Offl 
fc*n^ft»il*S*L3. IE{B**3ttP*jSi: I GBT^e 
y^-/U201O^l/^^SfPCl^, ^IIij2»^4 50 
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14 I GBT^^^2 0 2CD^ i/^S^PE 2, I 
GBT*'^- ^2 0 30^1/^ *«T-NC 3 <kE]^b 
4^MtSr, 5 11 I G B T * 2 0 4 

co^ y*KST-NE4 £N*£«r*ft«x«M*1-5. f 
ra«(£*fr2 0 7 14 1 GBT^^a — 2 0 1 CO^ ;/ 
^ffiT-P El, I GBT^e^-yU2 02co^u^$5 
T-PC2 <tIEfy^"7^7 P ^^- K2 0 5^y- K«B 
-^PDK£r, tPflSffi** 2 0 8 ft I G B v^a-yu 
2 0 3C0^S y^jjST-NE 3, I GBT^v^a-^2 0 
4(7)3U^^^NC 4 i*«^7^>f*- K2 0 
6<7>T/— KSSHF-NDAS:, 4>raatiLa»* 2 0 9 I4C 

9^^*— K2 0 6 0^V — KiB^NDKirSr-tn 

[0018] 09 tC*5V>T, ( a ) (43 U-^Wf >v<— 
*o£ElB«ig<o±DEeL (b) lit^ttBH, (c) 
ttIGBT ; t> ? a-;U2 0K 2 0 2 fc§8i"««ffiHT? 
£>5o ^^^0.-^2 0 1-204H (a) CO J: 
5fc\ IW— BB±^E«b, IEiIiJ^{*:3. A«8Mfc5. I 3 

ramffi3M*2 o 9 , ««fly»*ic4 <D#a^^£^*ve 

(4, (a) <D£ 9{w§±Mi^iab, IGBT.^y^ 
2 0 2KS8BE-t"£ I GBTS^ir, I GBT^ya-yu 
2 0 Sklgto I GBT^«:^^^ y >• h 4 
9e£:i£tf5o ^^c, w^tft^D y h4 9 el:«to 
T5>J4 5>n^«- I GBTffl^0O5feffi^{4 l GBT^^ 
— 2 0 2, 2 0 3 ICtfOu h 9 a — f Srfr bT^fg-r 5 
I GBTiH^SBSria:^, I GBTS^WSPpI^, 

fc. liJAS^S: 4 0 a t 4 0 b O 2 oi:»a 1 1 * tlf 

JE«**3, A«^tf5, *"W«ffi**2 0 7. ^ 
B«£i#2 0 8(l, (b) ^J:5ic. ^flc^e^a — 
/U2 0 2. 2 0 3 Kft t fit \ft Til *<D±lzm 

5o (c) Ultt. »T»fcEfll»fls:3. *JJHrSf«« 
W*4. **fc*IB*ffij||[«:2 0 9SrESbfc^Sr^ 

-To r.w-e, H3 9t:i4. &±m<D&mMm&4<Dwmte 

3, fBtt»*2 0 7, 2 0 8, AfWaW*5^SE?gt 

E«s:*i- 0 01 i^, ticEdnefinttt 

3, 4^mi£^2 0 7, 2 0 8, A«»#5^I4, I 
GBT^^a-zuiSlfttS I GBT4SHF-«fB«EIK»C, 
(H6 0^J£^fi§i:[p)^^, ^ U y h 3 s , 5s, 207 
s, 2 0 8 s®t^ o jEffly»#3<OHi*4B^ 3 Ofc* 
(RISIfrS^UlAJB^F-S 0f4, I GBT^-^a — 0 1 
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